P atients who present with a fullthickness symptomatic rotator cuff tear have a 35.5% prevalence of full-thickness tear on the contralateral side that may or may not be symptomatic. 1 Therefore, bilateral rotator cuff tears requiring surgical treatment are not uncommon. Typically, they have been satisfactorily treated by staged surgeries, and each procedure requires separate anesthesia, hospitalization, and rehabilitation. Because most anesthesia-related respiratory complications occur during induction, 2 single-stage bilateral rotator cuff repair is safer with regard to anesthesia complications. It is also preferable in terms of cost, time involved, and patient convenience.
No studies have compared the outcomes of single-stage bilateral arthroscopic rotator cuff repair and unilateral arthroscopic repair. The goal of this study was to compare the outcomes of both groups to clarify that there are no additional complications or differences in outcome between unilateral arthroscopic rotator cuff repair and single-stage bilateral repair.
Materials and Methods
A retrospective comparative study of arthroscopic rotator cuff repairs performed between 2008 and 2011 was conducted. All patients were diagnosed as having bilateral or unilateral rotator cuff tear. Diagnosis was based on clinical history, physical examination, and radiologic evaluation, including magnetic resonance imaging findings, which were correlated with symptoms and physical findings. All of the rotator cuff tears were symptomatic and did not respond to several months of conservative therapy. Both groups included patients with tears of medium size.
The indication for bilateral rotator cuff repair was intractable bilateral pain affecting daily activities. Patients agreed to a single-stage bilateral procedure to end their daily suffering without the need to wait for another procedure.
In all patients, the right hand was dominant. Exclusion criteria were symptomatic acromioclavicular joint arthritis and symptomatic glenohumeral pathology, such as glenoid labral tear or degenerative changes.
Ten patients (group A, with 8 men and 2 women) underwent single-stage bilateral arthroscopic rotator cuff repair and had a mean age of 55 years (range, 50-60 years). Seventeen patients (group B, with 11 men and 6 women) with unilateral rotator cuff tear underwent unilateral arthroscopic repair and had a mean age of 55 years (range, 48-62 years).
Patient records were reviewed for surgical procedure, anesthesia notes, and preoperative and postoperative scores. The mean follow-up period was 18 months.
Operative Technique
All patients were treated with the senior surgeon's (Y.L.M.) default arthroscopic technique for rotator cuff repair. Because the patients were in the lateral decubitus position, during single-stage bilateral cuff repair, to protect the repair, the operated side was well padded in abduction after the patient was turned for surgery on the other side. Arthroscopic repair was performed with a single-row repair technique by metallic suture anchor (ThRevo; ConMed Linvatec, Largo, Florida).
Mean anesthesia time was 44.4 minutes for unilateral repair and 95.5 minutes for bilateral repair. A Baxter elastomeric infusion pump (AutoMed 3400; Ace-Medical, Seoul, South Korea) was used for postoperative pain control. Patients received 10 mL 0.5% bupivacaine as a bolus, followed by 5 mL/h for 10 hours through the infusion pump. All patients were hospitalized for 2 days postoperatively, and no complications occurred.
Rehabilitation
All patients were placed in a sling with an abduction pillow for 6 weeks. Exercises were restricted to pendulum exercise and passive range of motion only during the first 6 weeks. Although essential daily activities, such as eating and personal hygiene, require active motion, patients were allowed to perform these activities with care using whichever arm was more comfortable and within a limited range, but overhead elevation was not permitted. Patients who underwent single-stage bilateral cuff repair needed assistance only for removing or replacing the sling. After 6 weeks, the sling was removed and active exercises to improve range of motion and muscle strength were initiated gradually. Patients were allowed to return to manual work 3 months postoperatively.
Clinical Assessment
Subjective and objective functional assessments were performed preoperatively and at 3, 6, and 12 months postoperatively by a research fellow using visual analog scale, UCLA, and Korean shoulder scores ( Figure) . 3 All patients underwent an interview and a thorough clinical examination.
Statistical Analysis
Visual analog scale, UCLA, and Korean shoulder scores were compared, and the results were presented as mean±SD. Group variables were compared with repeated measures analysis of variance. Interpretation of Mauchly's test is straightforward. When the probability of Mauchly's test statistic is greater than .05, sphericity can be assumed, and P values were checked using tests of within-subjects effects. However, when the probability of Mauchly's test statistic is less than .05, sphericity cannot be assumed, and significant differences between variances were determined with Wilks' lambda value and multivariate analysis.
results
Overall function, pain, and strength improved significantly in both groups at last follow-up. Although the difference in visual analog scale score between both groups decreased during follow-up, this score was significantly lower in group B (P=.026) ( Table 1) . During initial follow-up, the UCLA score was higher in group A; however, at last follow up, this score was significantly higher in group B (P<.001) ( Table 2 ). The Korean shoulder score was significantly higher in group A (P<.001) at all follow-up times ( Table 3) . In other words, Korean shoulder scores were higher in patients who underwent single-stage bilateral arthroscopic cuff repair than in those who underwent unilateral arthroscopic repair and UCLA scores were higher in patients who underwent single-stage repair only at 3 months of follow-up. However, total hospitalization and rehabilitation times were similar in both groups. No complications were recorded.
discussion
Single-stage bilateral total joint arthroplasty or arthroscopy, primarily of the knee and the hip, are recognized alternatives for staged bilateral procedures. They provide excellent outcomes in appropriately selected cases. [4] [5] [6] Similarly, in the shoulder, it is not uncommon to encounter simultaneous bilateral pathology requiring arthroplasty or an arthroscopic procedure.
According to Gerber et al, 7 bilateral single-stage total shoulder arthroplasty is a promising option for selected patients with severely symptomatic bilateral arthritis of the shoulder. The authors compared 6 patients with severely painful bilateral glenohumeral arthritis who underwent single-stage bilateral total shoulder arthroplasty with 8 patients who underwent bilateral total shoulder arthroplasty in 2 stages. Subjective shoulder values, relative Constant scores, and overall shoulder function were significantly improved in the single-stage group compared with the staged group, and the single-stage procedure was not associated with an increase in complications. Arthroscopic proce- dures, such as cuff repair, are safer than arthroplasty, which may present postoperative systemic complications, such as blood loss or thromboembolic disease. 8 However, no study has evaluated the postoperative course and functional outcomes in patients undergoing single-stage bilateral arthroscopic rotator cuff repair. Single-stage bilateral rotator cuff repair is often considered incompatible with activities of daily living or early rehabilitation because of rigid restriction of both sides after surgery. However, secure fixation with complete coverage enables activities of daily living and early rehabilitation. Furthermore, the essential activities of daily living do not require a large range of motion or great muscle strength, and patients with unilateral surgery tend to protect the involved shoulder rather than have early rehabilitation. In contrast, patients who underwent single-stage bilateral repair had no choice except to use either shoulder, which facilitates early rehabilitation. However, patients with bilateral repair needed assistance when removing and replacing the sling and performing passive exercises. Some patients were uncomfortable sleeping on their back all night during the early postoperative period, but they adapted quickly. Patients who underwent unilateral repair were encouraged to use the operated arm for essential daily activities as much as possible, with care and within limited range.
For the bilateral procedure, use of the beach chair position seems to save time compared with the lateral decubitus position, but the total time is similar or even shorter with the lateral decubitus position. In addition, the lateral decubitus position is safer in terms of complications of anesthesia for this specific age group. 9 The individual outcome scores used in the assessment of the shoulder are not significantly correlated, 10 but no single shoulder outcome score is superior to others in terms of measured properties. Thus, a careful combination of outcome scores is probably necessary. 7 Scoring systems such as the visual analog scale for self-perceived intensity of shoulder pain provide subjective assessment, whereas the UCLA and Korean shoulder scores include both objective and subjective assessment of function and strength. Furthermore, objective assessment accounts for 70% of the Korean shoulder score and 56% of the UCLA score (Table  4) . Therefore, the Korean shoulder score is more objective than the UCLA score and the UCLA score is more subjective than the Korean shoulder score. 11 When the current findings were analyzed using this ratio, patients who underwent singlestage bilateral arthroscopic repair had better objective functional outcomes in terms of muscle strength and range of motion but worse subjective outcomes in terms of pain sensation compared with patients who underwent unilateral arthroscopic repair. However, pain was significantly improved in both groups.
This study compared the clinical outcomes of single-stage bilateral arthroscopic rotator cuff repair with the clinical outcomes of unilateral repair. The findings suggest that bilateral repair offers similar results with no additional complications.
Limitations
The current study had 2 limitations. The number of patients was small as a result of careful patient selection and strict exclusion criteria. In addition, the study did not have a staged surgery group for comparison. Despite these limitations, the authors suggest that the findings have important implications and that this topic requires further study.
conclusion
The current findings suggest that single-stage bilateral rotator cuff repair is a good option in selected patients, providing a safe and cost-effective procedure that does not compromise functional results. This procedure does not require more hospitalization and rehabilitation than unilateral repair, and it was not associated with an increase in complications. 
